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12 Claires. 
1 
This invention relates to a piston having skirts 
on opposite sides of the tire ring groove or ring 
flange thereof. 
Specifically, this invention relates fo very short 
trunk-type pistons for infernal combustion en- 
gines which are held against tflting by the addi- 
tion of a skirt in the position conventionally oc- 
cupied by the ring grooves. 
The conventional trunk type piston has a head 
with a depending ring flange and a skirt. The 
head end of the piston, being composed of solid 
metal such as aluminum or the like, had to be 
fltted rather loosely in the operating cylinder 
and clearances of more than .007 to .010 inch 
per inch have been necessary. To lessen tflting 
tendencies fil such a piston, if was necessary fo 
provie a rather long skirt, or to fit the skirt very 
tightly in the cylinder. Since tilting produces 
piston slap and allows the piston rings to tilt, if 
must be minimized for efficient operation and 
many skirt designs have been proposed for this 
purpose. In the prior known skirt designs, how- 
ever, eiimination of tilting tendencies were 
ways attempted by lengthening the skirt or in- 
creasing the tightness of the skirt. 
The present invention now eliminates the 
cessity for long or tight-fitting piston skirts. 
According to this invention, the head end portion 
of the piston is provided with a skirt fo coact 
with a skirt ai the opposite end of the piston. 
The ring grooves are positioned between these 
skirts. Both skirts are ruade flexible through the 
use of slots, splits, rhin sections, and the like. If 
desired, the skirt ai the head end of the piston 
can be provided with a belt or band for control- 
ling expansion. In addition, both skirts are pref- 
erably ground in an elliptical shape with their 
major axes ai right angles fo the axis of the pin 
bosses. 
If is, then, an object of this invention to pro- 
vide a piston with a cross head or guide skirt at 
the head end thereof in advance of the ring 
grooves for coacting with a skirt at the other 
end portion of the piston to minimize tflting 
tendencies. 
Another object of the invention is to provide 
a piston for internal combustion engines and the 
like which has skirts at opposite ends thereof. 
knother object of the invention is to provide 
a piston with a flexible skirt at the portion there- 
of that is normally used for the ring grooves. 
A still furtheï object of the invention is to pro- 
vide a trunk-type piston having a head and a 
depending skirt and ring flange but equipped 
with flexible skirt portions in advance of the ring 
flange and surrounding the head. 
A stfll further object of the invention is to pro- 
vide a short piston for internal combustion en- 
gines which has opposite end portions of larger 
diameter than the intermediate portion and 
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wherein the intermediate portion has ring grooves 
therein. 
Other and further objects of the invention will 
be apparent to those skilled in the art from the 
. following detafled description of the annexed 
sheets of drawings which, by way of preferred 
examples only, illustrate two embodiments of the 
invention. 
On the drawings: 
Figure 1 is a side elevational view of a piston 
according to this invention. 
Figure 2 is a top .plan view of the piston shown 
in Figure 1. 
Figure 3 is a vertical cross-sectional view taken 
along the line III--III of Figure 2. 
Figure 4 is a vertical cross-sectional view taken 
along the line IV--IV of Figure 2. 
Figure 5 is a bottom plan view of the piston of 
Figures 1 to 4. 
Figure 6 is a diagrammatic view showing the 
relative shapes of the head end of the piston 
and a cylinder in which it operates. 
Figure 7 is a fragmentary side elevational view 
of the head end of a modified piston according 
to this invention. 
Figure 8 is a top plan view of the modified 
piston of Figure 7. 
Figure 9 is a vertical cross-sectional view taken 
along the line IX--IX of Figure 8. 
As shown on the drawings: 
The piston |0 of Figures 1 to 5 inclusive has a 
body with a head ||, a hollow depending ring 
flange or side wall portion | 2, and a depending skirt 
|3 at the end of the portion |2. The ring flange  
portion |2 has diametrically opposed pin bosses 
|4, |4 having their inner extensions reinforced 
by ribs |5, |5 which diverge into the head ||. 
A transverse head reinforcing rib 
ametrically across the under side of the head |! 
in parallel relation to the axis of the pin bosses. 
Ring grooves | are formed around the ring 
flange |2, two being shown, although any hum- 
ber could be provided. Thickened beads 
are formed around the inner face of the end of 
the ring flange |2 under the piston bosses 
and merge into the under faces of these piston 
bosses as at |a. These beads |, |$ as shown 
in Figure 5, extend more than 45 ° on each side 
of the pin boss axis and do not extend around 
the bearing faces of the pistons which are nor- 
mal to the pfl] boss axis. 
An off ring groove |9 is formed around the 
ring flange | at the bottom end thereof and 
extends into the bosses |$. Since the beads 
|$ are spaced apart at the bearing face sides of 
the piston, the ring groove |9 wfll have an open 
inner face between the beads as shown in Fig- 
ure 4. 
The skirt |3 as best shown in Figure 1 is of 
larger diameter than the side wall or flange por- 
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tion 12 and slots 2{}, 2{} are formed around the 
bearing face side of the flange 12 just beneath 
the off ring groove 19. These slots 2{} terminate 
at thickened lug portions 2{}a on the inner face 
of the piston. The thickened lugs reinforce the 
weakened wall created by the slots 2{} and mini- 
mize the tendency of cracking the unslotted por- 
tion of the wall at this leveL The slots 2{} ex- 
tend for at least about 45 ° on each side of the 
bearing face axis of the piston which is normal 
to the pin boss axis. 
In accordance with this invention, the head I I 
has a skirt 21 therearound in advance of the ring 
flange 12. This skirt is of larger diameter than 
the ring fiange 12 and is rendered flexible on the 
bearing face sides of the piston by arcugte slots 
22 cut through the head fo a peripheral groove 
23 just above the top tire ring groove 17. As 
shown in Figure 2, these slots extend for at least 
about 45 ° on each side of the center line of the 
bearing faces of the piston. 
As shown in Figure 6, the skirt 21 is ground 
fo an oval shape with ifs major axis normal fo 
the pin boss axis so that the skirt will have 
flexibility in the cylinder C and can maintain a 
good bearing engagement around the bearing 
faces of the assembly without being forced into 
an undesired tight ïrictional fit. The skirt can 
expand across ifs minor axis without materially 
increasing the bearing load on the bearing faces 
thereof. 
The skirt 13 is also oval ground fo the same di- 
mensions as the skirt 21 and therefore bas its 
bearing faces arranged in the saine manner as 
the bearing faces of the skirt 2{}. The slots 2{} 
and 22 for the skirts 13 and 21 respectively tender 
these skirts quite flexible so that undue binding 
in the cylinder will not occur even when the 
piston appreciably expands under the influence 
of excessive heat. 
In the modifled piston 3{} of Figures 7 fo 9, 
parts identical with parts described in Figures 1 
fo 6 have been designated with the same refer- 
ence numerals. In the modifled piston 3{}, how- 
ever, the head end skirt 21 has a vertical split 
31 across one bearing face thereof and a metal 
banal 32 is imbedded in the skirt and extends 
across this split. The band 32 is a ring of metal 
having a coefficient of expansion less than the 
metal ïorming the skirt. The ring is integrally 
cast into the skirt and, as shown in Figures 8 and 
9, is outwardly of the slot 22. The banal is ef- 
fective to control expansion of the skirt. The 
piston 3{} is otherwise identical with the pis- 
ton I {}. 
From the above descriptions, if will be under- 
stood that this invention now provides a piston 
for infernal combustion engines and the like with 
a cross head or guide skirt in advance of the 
ring grooves and cooperating with a second skh't 
at the opposite end 'of the piston. The skirt por- 
tions are of larger diameter than the main side 
wall or ring groove portion of the piston and are 
separated from this portion by slots which ex- 
tend around the bearing face sides of the piston 
so that these skirts, in effect, are only connected 
to the ring flange or main body of the piston at 
the end boss sides thereoï. The skirts are pref- 
erably oval ground and one or more of them can 
carry an expansion control ring. The skirts can 
have good bearing fit with the cylinder at the 
major axis portions thereof without binding 
against the cylinder eçen when excessively heated 
since the skiçts are flexible and will exiand across 
the minor axis. Clearances of about .0015 inch 
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or less are practical af the bearing faces of the 
skirts while at the pin boss portions of the skirts 
these clearances can be .015 inch or more, giving 
a ten-to-one ratio for accommodating expan- 
5 sion. Such bearing flts were heretofore impos- 
sible af the head end of a piston because the prior 
art pistons had fo be equipped with a solid head. 
Since the skirts at the opposite ends of the 
pistons of this invention will effectively hold the 
10 piston against tilting, the invention has made 
possible efficient operating short pistons. 
If will be understood that modifications and 
variations may be effected without departing 
from the scope of the novel concepts of the 
15 present invention. 
I claim as my invention: 
1. A trunk type piston having a body portion, 
skirts at both ends of said body portion and 
spaced therefrom, and ring grooves between the 
20 skirts. 
2. A piston comprising a head, a depending 
ring fiange, and skirts af opposite ends of the 
ring flange and spaced therefrom. 
3. A piston comprising a head, a depending 
25 ring fiange, and skirts at both ends of the ring 
flange having laçger diameters than the ring 
flange and spaced therefrom, each of said skirts 
having a non-circular periiheçy with bearing 
faces af the ends of the major axes thereof. 
0 4. A piston comprising a body having a head, 
a depending ring flange, and iin bosses on the 
ring fiange, the improvement of skiits of larger 
diameter than the ring flange at both ends of 
the ring flange and connected to the ring flange 
ï5 on the pin boss sides only oï the piston. 
5. A piston comprising a body having a head 
atone end thereof and .a hollow cylindrical body 
depending from said head, said body having a re- 
duced diameter portion intermediate the ends 
0 thereoï, ring grooves ïonned around the periih- 
eçy of said reduced diameter portion, piston pin 
bosses on said reduced diameter portion, opposed 
arcuate slots separating the end of the body oppo- 
site the head from the reduced diameter portion 
45 around the sides of the body that is normal fo 
the pin boss axis, said body having a peripheral 
groove therearound in advance of the ring grooves, 
and opposed arcuate slots in the head of the 
piston extending from the top end face thereoï 
50 fo said peripheral groove around the sides oï the 
body normal fo the pin boss axis fo separate 
flexible skirt portions from the head whereby 
said skirt portions will cooperate with the oppo- 
site end of the piston fo prevent tflting oï the 
55 piston. 
6. A piston for an infernal combustion engine 
comprising a body having a head, 'a hollow side 
wall, pin bosses carried by the side wall, and 
skirts at the ends of the side wall, one of said 
6O skirts surrounding said head and being separ.ated 
therefrom af localized arcuate portions, the other 
of said skirts depending ïrom the side wall and 
being separated therefrom by localized slots, said 
skirts being connected fo the head and side wall 
65 respectively only on the wrist pin boss side of 
the piston. 
/. A non-tipping short trunk type piston for 
infernal combustion engines and the like which 
comprises a hollow cylindrical body having a solid 
70 head end, a skirt surrounding said solid head 
end and locally separated therefrom, and said 
skirt having a larger major diameter than the 
side wall of the piston. 
8. A piston comprising a head, a hollow cylin- 
75 der body depending from the head, opposed pin 



2»601»344 

bosses on said body, ring grooves ,around the 
body, a peripheral groove around the body in 
advance of the ring grooves and adjacent said 
head, a first skirt of larger diameter than the 
body surrounding said head, opposed arcuate slots 
between the head and first skirt extending around 
the non-pin boss sides of the piston from the top 
of the head to said peripheral groove whereby 
said first skirt is connected to the piston only 
through localized portions which are axially 
aligned with the pin bosses, a second skirt de- 
pending from the end of said body and having a 
larger diameter than said body, said second skirt 
being at .a level beneath the pin bosses and locally 
separated from the body by opposed arcuate slots 
extending around the non-pin boss sides of the 
body, and said flrst and second skirts having a 
non-circular configuration with a major axis nor- 
mal to the pin boss axls. 
9. In a piston, the improvement of a head hav- 
ing a surrounding skirt, and a second skirt at the 
end of the piston opposite said head. 
10. In a piston of the type including a head, 
a hollow cylindrical body carrying pin bosses, and 
ring grooves around the body, the lmprovement 
which comprises a skirt surrounding said head in 
advance of said ring grooves, and a second skirt 
'attached to and spaced from the end of said body 
opposite said head. 
11. A piston comprising a hollow cylinder hav- 
ing a head atone end thereof, spaced opposed 
skirts at both ends thereof, one of said skirts 
surrounding said head and both of the skirts 
being of larger diameter than the body, said body 
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having opposed thickened bead portions adjacent 
the skirt at the end opposite said head, a periph- 
eral groove around the body extending into said 
thickened bead portions and through tahe body 
5 between the bead portions, pin bosses on the body 
above said peripheral groove, 'and ring grooves in 
the body between the pin bosses and the skirt sur- 
rounding the head. 
12. A piston comprising a hollow cylindrical 
10 body having a head atone end thereof, a first 
skirt surrounding said head and connected there- 
to at opposed localized sides thereof, a second skirt 
depending from the opposite end of the body and 
connected thereto at opposed localized portions, 
15 said first end second skirts being of larger diame- 
ter than the body and effective to prevent tilting 
of the body, and pin bosses on the body between 
the skirts. 
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